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(57) Abstract 



A biodegradable, clumpable cat litter 
(10) made from corncob and biomass com- 
ponents. The animal litter (10) is a mixture 
of heavy density particles (12) and light den- 
sity particles (14). The heavy density particles 
(12) are fonned of comcob grit (13) and the 
light density particles (14) are formed of sized 
pellets (15) of light weight comcob compo- 
nents. Heavy density and light density par- 
ticles (12, 14) are coated with mineral oil to 
which is adhered guar gum. The heavy den- 
sity particles (12) compose 30 % - 70 % of 
the mixture and the remainder is composed of 
light density particles (14). 

ADDOU 



FOm PELLETS OF 
LIGHTWEIGHT 
MATEmAL 



com COB Gm 



SmANDSCRSEN 
PELLETS 



ADDADHESNE 



mODORCONTROL 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications, under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Amenia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


T^ikistan 


BB 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


'Hirkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Molt 


TT 


Ttinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Manritania 


UG 


Uganda 


BV 


Befarvs 


IS 


Iceland . 


MW 


Malawi 


US 


United States of America 


CA 




IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NB 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netheriands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzsian 


NO 


Norway 


zw 


Zimbabwe 


CT 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






C2 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Oeimany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SK 


Sweden 






EE 


Gstonia 


LR 


Liberia 


SG 


Singapore 







98/54956 



PCT/US98/11380 



1 

CAT UTTER AND PROCESS OF MAKfNa 
Background of the Invention 
This application claims the benefit of U. S. Provisional Application 
Serial No. 60/048,518, filed June 4, 1997. 
L Field of the Invention 

The invention relates to disposable cat litter and a method of making the 
same. More particularly, the invention relates to a cat litter formed primarily 
of corncob grit and sized pellets of corncob chaff and pith and a method for 
producing the same, 
n. Deigcrintion of the Prior Art 

Corncob grit has been used as animal litter for some time. Grit is the 
woody pulp portion of the cob, the remamder of the cob being pith and chaff 
Corncob grit is used as litter because it is compostable, biodegradable, and has 
superior odor control properties. However, only 60% of the cob is grit, so the 
remaining 40% of the cob is waste. Additionally, the sorption rate of grit is 
not fast enough to absorb all of the urine before it reaches the bottom of the 
tray. When urine reaches the bottom of the tray, it collects and bonds litter to 
the tray as it dries. Accordingly, it would be desirable to produce a litter which 
has superior odor control and sorption rate. 

Clumpable animal litter formed of particles of bentonite clay, as 
disclosed in U.S. Patent No. 5,000,115, has also been used for some time. The 
particles of the bentonite clay adhere together and form a clump when moistened 
by animal dross. The clump of the moistened litter may then be easily removed 
from the litter box with a scoop and discarded, thereby extending the useful life 
of a batch of litter. However, bentonite clay used in clumpable cat litter 
contains mica. Mica is carcinogenic, accordingly, use of such a compound 
raises health concerns for both the animal concerned and the person changing 
the litter. 
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for given volume, better sorption properties than clay materials, and excellent 
clumping characteristics. The material is essentially dust free, totally free of 
carcinogens, and has an aesthetically appealing color. 

Brief Description of the Drawing 
5 A better understanding of the present invention will now be had upon 

reference to the following detailed description, when read in conjunction with 
the accompanying drawing, wherein like reference characters refer to like parts 
throughout the several views, and in which: 

FIG. 1 is a perspective drawing of animal litter in a tray in accordance 
10 with the invention; 

FIG. 2 is a partial cross-sectional view of particles of the animal litter 
in accordance with the invention; and 

FIG. 3 is a flow chart showing the steps of the method in accordance 
with the invention. 

15 Detailed Description of the Preferred Embodiments 

As shown in FIG. 1 , clumpable animal litter 10 in accordance with the 
invention is shown in a litter box 20. The animal litter is a mixture of heavy 
density particles 12 and light density particles 14. Both types of particles 12, 
14 are formed of organic materials. In the preferred embodiment, the heavy 

20 density particles 12 are formed of corncob grit 13, i.e., the woody ring portion 
of a corncob, and the light density particles 14 are formed of sized pellets 15 of 
die light portions of the corncob. The light portions of the corncob are coarse 
chaff, fine chaff, and pith which constitute approximately 40% of the corncob 
by weight. 

25 The heavy density particles 12 are formed by reducing corncob grit to 

size by using conventional hammer milling and roller milling techniques. The 
heavy density particles have a density of about 30 ± 3 Ib/cu ft. The grit 
particles are screened to be generally 10-30 mesh with about 90% of the 
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particles sized 10-20 mesh (U.S. Standard). A preferred distribution is set forth 
below, 

GRIT PARTICLES OR HEAVY DENSITY PARTICLES 
Screen Size +10 10-14 14-20 20-30 30-40 -40 

5 % by weight <1 39 50 10 1 <1 

The size of the particles affects both the tracking and clumping 
characteristics of the animal litter. Heavier density and/or larger sized particles 
are less likely to adhere to the animal and be tracked. 

The light density particles 14 are formed from pellets of beeswing or 
10 other natural materials. In the preferred embodiment, the pellets of chaff and 
pith are formed in accordance with the process described m U. S. Patent No. 
5,207,389 in such a manner as to form pellets having a density of approximately 
28 to 35 Ib/cu ft. The pellets are reduced to an appropriate size by roller 
milling and hammer milling. After sizing, the light density particles 14 have 
15 a density of about 23 ± 3 Ib/cu ft. The light density particles 14 are screened 
to be generally 10-60 mesh (USS), In the preferred embodiment, 78% of the 
particles are 14-40 mesh (U.S. Standard). A typical size distribution for light 
density particles 14 is shown in the chart below. 

LIGHT DENSITY PARTICLES 
20 Screen Size +10 10-14 14-20 20-40 40-60 60-80 -80 

% by weight 0 10 43 35 10 2 <1 

The animal litter is then formed of a mbcture of heavy density and light 
density particles 12, 14 so that between 30% to 70% by weight of the mixture 
is heavy grit particles 12 and the remainder of the mixture is between 70% to 
25 30% by weight, light weight particles 14. 

In the preferred embodiment, the mixture is 60% by weight heavy 
density particles 12 and 40% by weight light density particles 14. This 
proportion is generally the same as the proportion of heavy weight components 
or grit to lightweight components or chaff and pith foimd in a corncob. Thus, 



98/54956 



PCT/US98/11380 



5 

in addition to the excellent sorption, odor control, clumping, and tracking 
properties of the mixture, the mixture is economical because there is little or no 
waste. 

The mixture has a combined density of approximately 28 Ib/cu ft 
± 3 Ib/cu ft. It has been found that this mixture provides an appropriate 
balance of densities and sizes to minimize tracking, and maximize animal urine 
sorption, and clumpability. The particle size distribution set forth above 
provides excellent clumping and a proper urine sorption rate. If the size of the 
particles is either too large or too small, the clumping ability is negatively 
affected. The slightly smaller average size of the light density material 
facilitates clumping with the larger heavy density material. The clump 22 of 
litter disintegrates in the water of a toilet and is easily flushed away. If a clump 
22 is not to be flushed, it will remain formed as a climip for other manners of 
disposal. 

If the urine absorption rate is too low, urine is absorbed too slowly and 
some of it flows to the bottom of the litter pan 20, where the litter forms clumps 
which adhere to the pan 20. These clumps are difficult to remove. When both 
particles 12,. 14 are sized as set forth above, the light density particles have a 
sufficiently high sorption rate to take up die urine in the top layers of the litter. 
A clump 22 is then formed in the top layer of the litter which is easily scooped 
out of the litter box 20 for disposal by flushing down the toilet or other suitable 
manner. 

It has been found that other organic materials such as peanut shells can 
be substituted for a portion of either the heavy density or light density corncob 
components to form the light weight particles. The other organic materials 
include grasses, straw, soy hulls, sunflower hulls, oat hulls, rice hulls, corn 
stalks, pecan shells, com husks, spelt hulls, or kenaf. These materials may be 
added at up to one-third by weight of either the heavy weight or light weight 
corncob particles. The other materials should be sized and have sorption rates 
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or densities generally the same as the particles which are being replaced. 
However, these other materials do not have die odor control ability of the 
corncob components. 

As shown in FIG 2, both the heavy density particles 12 and light density 
particles 14 are provided with a coating 16 of oil. In the preferred embodiment, 
the coating 16 is mineral oil and is added as 4% by weight of the total weight 
of the particles 12, 14. The oil eliminates dust during mixing, handling, 
packaging, and use. Other oils such as kerosene, mineral seal oil, vegetable 
oils, or any of a series of paraffmic or naphthinic distillates may also be used. 

Although the mixture of sized pellets of light density material and sized 
heavy densiQr material readily forms clumps, these clun:q)s tend to degrade over 
time. Accordingly, in the preferred embodiment the integrity of the clump is 
maintained by addmg particles 18 of guar gum. In the preferred embodiment, 
the clumping agent 18 is guar gum. Guar gum is added to be in the range of 3 
to 7% by weight of the total weight of the heavy and light weight particles 12, 
14 and preferably about 5% by weight. The particle size distribution and 
viscosity of the guar gum is critical to achieve good clumping. In the preferred 
embodiment, 95% of the guar gum particles are smaller than 200 mesh (U.S. 
Standard). The viscosity of the guar gum should be more than 4500 cps in a 1% 
aqueous solution after 24 hours. Although the guar gum can be in the range of 
3% to 7% of the total weight, lesser amounts of clumping agent 18 result in 
crumbly or less manageable clumps for disposal and greater amounts of 
clumping agent result in excessive firmness of the clumps. 

Advantageously, an odor control agent, fungicide, lime, sodium 
bicarbonate, or materials identified m U. S. Patent No. 5.195,465, to prolong 
flie life of cellulosic-based litters may be added at 0 to 1% of weight of the 
mixture. Additionally, an odor control material and fragrance as well as a 
bactericide such as Myacide S2 produced by Angus Chemical, may be added. 
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Method of Preparation 
As shown in Fig. 3, after separating the grit from the pith and chaff, the 
corncob grit is subjected to roller milling and hammer milling and screened to 
form the proper size distribution as set forth above. The light weight corncob 
5 components are formed in pellets according to a suitable method such as 
described in U. S. Patent No. 5,207,389. The pellets are formed to have a 
density of approximately 28 - 35 Ib/cu ft. The pellets are then reduced to the 
appropriate size by roller milling and hammer milling techniques and screened 
to obtain the light density particles 14. A predetermmed amount of at least 30% 

10 by weight of the heavy weight particles 14 and the remainder to be light density 
particles are placed in a low shear, fluidizing mixer. The mixer should impart 
no shear or heat to the mixture. The mixer is run sufficiently long, such as 15- 
20 seconds, to provide a homogenous mixture. The oil is added to fiiUy coat the 
particles. The oil is added to the mixer in an amount from 0% to 6%, 

15 preferably 4%, of the weight of the mixture of particles. It has been found that 
the oil facilitates the adherence of the guar gum as well as reducing dust. The 
next step is adding 28 the guar gum to the mixture and thoroughly blending the 
mixture. Durmg the mixing process, the guar gum adheres to the cob particles 
12, 14. It has been found that the uniform covering of the oil on the corncob 

20 particles facilitates the adherence of the guar gum to the cob particles 12, 14. 
The odor control material with fragrance is then added at a rate of 2 to 3 lb/ton 
of cob components and thoroughly blended. Additionally, at this time 
fungicide, bactericides or other odor control materials may be added. The litter 
10 is then thoroughly blended and is ready for packaging in bags, jugs, boxes, 

25 etc. 

The litter thus produced is biodegradable and compostable and made 
from a renewable resource which is free of carcinogens. The litter is half the 
weight for a given volume of conventional clay litter which makes handling of 
the litter easier. The litter has better sorption than clay materials and excellent 
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clim^)ing characteristics, makiiig it easy to remove the urine from the litter pan. 
The litter is essentially free of dust and has excellent odor control properties. 
The blend produces a litter with a minimal amount of tracking compared with 
previous litters. 

5 Finally, the color of the litter is aesthetically appealing. The color is 

controlled by the combination of light color of the heavy portion of the cob and 
the darker color of the light density components of the cob. 

Having described my invention, many different embodiments will 
become apparent to one skilled in the art to which the invention pertains without 
10 deviating from the scope of the disclosure as set forth in the appended claims. 
We claim: 
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CLAMS 



1 1 . An animal litter comprising: 

2 a mixture of a plurality of biomass heavy density particles and a plurality 

3 of biomass light density, particles, at least 70% of said heavy density particles 

4 being corncob grit, at least 70% of said light density particles being pelletized 

5 corncob chaff and pith, said mixture being between 30 to 70% by weight of said 

6 heavy density particles and a remainder of said mixture being said plurality of 

7 light density particles. 

1 2. The animal litter of Claim 1 , wherein at least 60% by weight of 

2 said heavy density particles are sized between 10 mesh and 20 mesh. 

1 3 . The animal litter of Claim 1 , wherein said heavy density particles 

2 have a density generally in the range of 27 to 33 Ib/cu ft, 

1 4. The animal litter of Claim 1 , wherein light density particles have 

2 a density generally in the range of 20 to 26 Ib/cu ft. 

1 5. The animal litter of Claim 1, wherein at least 60% of light 

2 density particles are sized between 14 mesh and 40 mesh. 

1 6. The animal litter of Claim 1 , wherein said heavy density particles 

2 comprise generally 60% of said mixture by weight. 

1 7. The animal litter of Claun 1, wherein each of said plurality of 

2 heavy density particles and each of said plurality of light density particles have 

3 a coating of oil. 
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1 8. The animal litter of Claim 7, wherein particles of guar gum are 

2 adhered to each of said pluralities of heavy density and light density particles. . 

1 9. The animal litter of Claim 8, wherein at least 90% of said 

2 particles of guar gum have a screen size less than 200 mesh. 

1 10. An animal litter comprising: 

2 a plurality of corncob particles, each of said plurality of particles having 

3 an outer surface having a coating of mineral oil and guar gum. 

1 11. The animal litter of claim 10, wherein said plurality of corncob 

2 particles is conq>rised of a plurality of heavy density particles and a plurality of 

3 light density particles, said light density particles being formed from chaff and 

4 pith. 

1 12. The animal litter of claim 10, wherein at least 80% of said 

2 plurality of particles have a size between 10 mesh and 40 mesh. 

1 13. The animal litter of claim 10, wherein said guar gum is in the 

2 range of 3 % to 7% of the total weight of said litter. 



1 

2 



14. The animal litter of claim 10, wherein said oil coating is 0% to 
6% by weight of the total weight of the animal litter. 
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1 IS. a method of producing animal litter comprising the steps of: 

2 reducing corncob grit to heavy density particles; 

3 forming pellets of light weight natural materials and reducing said pellets 

4 to a predetermined size; 

5 forming a mixture which is at least 30% by weight of heavy density 

6 particles and the remainder of said light density particles; 

7 adding coating oil to said mixture to coat said particles and said sized 

8 pellets; 

9 mixing a clumping agent to said mixture after said step of adding oil. 

1 16. The method of Claim 15 further coniprising the step of screening 

2 at least 60% of said light density particles to have a size between 14 mesh and 

3 40 mesh. 
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